Synthesis
Chemicals were purchased from commercial suppliers and used without further purification. Column chromatography was carried out on silica gel (Merck, Kieselgel 60, 230-400 mesh, 60 Ä) and TLC was carried out on aluminium sheets pre-coated with silica gel 60 F254 (Merck). Microwave-activated reactions were performed in a CEM Discover SP-D equipment in sealed tubes, and the temperature of the reaction mixture was monitored by an external IR sensor. IR spectra (KBr) were recorded on a Bruker Vector 22 spectrophotometer. Low resolution ESI-MS spectra were acquired using either a Thermo LTQ-XL linear ion trap mass spectrometer or an Agilent 6130 single quadrupole mass spectrometer. High resolution spectra were acquired using a 9.4 T IonSpec QFT-MS FT-ICR mass spectrometer. MS (MALDI-TOF) spectra were performed on a BRUKER REFLEX III instrument that was equipped with a nitrogen laser operating at 337 nm and recorded in the positive-polarity mode. NMR spectra were recorded on a Bruker AC-300 or a Bruker AC-500 instrument (19F-NMR spectra were acquired with an internal reference). 3,6-bis(trifluoromethanesulfonyloxy)phthalonitrile, 1 3,5-di-tert-butylphenyl boronic acid, 2 3,6-bis-(3,5-bistrifluoromethylphenyl)phthalonitrile (2a), 3 4-iodophthalonitrile,
Synthesis of phthalonitriles: General procedure
3,6-Bis(trifluoromethanesulfonyloxy)phthalonitrile (0.473 mmol, 200 mg), the corresponding boronic acid (1.88 mmol), K2CO3 (2.82 mmol, 390 mg), Pd(PPh3)4 (0.0473 mmol, 55 mg) were dissolved in dry DMF (2.4 mL) and the mixture heated in the microwave for an hour at 90 ºC with a power of 100 W (10 bar of limit pressure). Then the mixture was diluted with dichloromethane, washed with aqueous sodium hydroxide 2 M (2 x 20 mL) and brine (20 mL). The organic phase was dried with MgSO4, filtered and the solvent removed under vacuum.
3,6-di(3,5-dimethyl)phenylphthalonitrile (2b)
The resulting crude was washed with heptane to obtain phthalonitrile 2b (103 mg, 65% yield) as a white solid. 1 4 -iodophthalonitrile (0.26 mmol, 67 mg), phthalonitrile 2c (0.26 mmol, 131 mg) and anhydrous Zn(AcO)2 (0.26 mmol, 48 mg) were placed in a 25 mL flask equipped with a magnetic stirrer and then 3 mL of DMAE were added. The mixture was heated to 140 ºC for 24 h under Ar atmosphere and, after cooling, the solvent was removed under vacuum. The crude was purified by silica-gel column chromatography (heptane/dioxane 4:1), the first fraction to elute containing the desired product 1c, followed by compounds 3c and 4c. A blue solid was obtained, which was washed with methanol/water (5:1) (5 mg, 2% yield). To a solution of 1a (0.036 mmol, 60 mg) in freshly distilled THF (3 mL) Et3N (1 mL), Pd(PPh3)4 (5% mol, 2 mg) and CuI (10% mol, 0.7 mg) were added. The mixture was deoxygenated by bubbling argon through it for 20 min. Propargylic alcohol (0.036 mmol, 2.1 μL) was subsequently added and the mixture was stirred at 50ºC for 4 h. After evaporation of the solvents, the crude mixture was dissolved in CH2Cl2 and washed with water. The combined organic layers were dried over MgSO4 and concentrated in vacuum. Purification by column chromatography (heptane/THF 4:1) afforded the desired product as a blue solid (48 mg, 83% yield). 1 After several vacuum-argon cycles, freshly distilled and deoxygenated toluene (2 mL), and t Bu3P (0.006 mmol, 1.5 L) were added and the mixture was stirred at reflux for 20 min. After evaporation of the solvents, the crude mixture was purified by column chromatography using toluene as eluent. The second fraction to elute contained a mixture of the desired product 12 and the mono de-iodinated derivative 13. A blue solid (30 mg) was obtained, which was washed with acetonitrile / water (5:1). After separating 13 from the reaction mixture in the next step (see below), it was estimated that the ratio of 12/13 was 2/1. Yield in 12: 20 mg, 19%. 
1,4,15,18-Tetrakis(3,5-bis(trifluoromethyl)phenyl)-9-(N,N-bis(4'-hexylphenyl) amine)-23[24]-(3'-hydroxypropyn-1-yl) zinc(II) phthalocyanine (14)
To a solution of 12/13 (0.016 mmol, 30 mg) in freshly distilled THF (3 mL), Et3N (1 mL), Pd(PPh3)4 (6% mol, 1 mg*) and CuI (10% mol, 0.3 mg*) were added. The mixture was deoxygenated for 20 min. Propargyl alcohol (0.032 mmol, 2 μL*) was subsequently added and the mixture was stirred at 50ºC for 4 h. Then, solvents were evaporated and the crude mixture was dissolved in CH2Cl2 and washed with water. The combined organic layers were dried over MgSO4 and concentrated in vacuum and the crude mixture was purified by column chromatography using heptane/THF (4:1) as eluent. The first fraction was identified as the deiodinated Pc 13 that was contaminating the starting material. The latter was triturated with acetonitrile/water (5:1) in order to obtain a blue solid (9.3 mg, 0.0053 mmol). The second fraction to elute contained the desired product 14. After washing with methanol /water (5:1), the desired product was isolated as a blue solid (15 mg, 75% yield). To a vigorously stirred solution of 15 (0.0061 mmol, 11 mg) in THF (3 mL) at 0ºC, sulfamic acid (0.00915 mmol, 0.89 mg) in Milli-Q-grade deionized H2O (0.5 mL) was added, followed by NaClO2 (0.00915 mmol, 0.83 mg) in Milli-Q-grade deionized H2O (0.5 mL) in few portions. The solution was brought to room temperature and stirred until the starting material was consumed. The crude was then poured into water and extracted several times with CH2Cl2, washed with NH4Cl and dried over Na2SO4. Purification by BioBeads column chromatography and washing of the solid with heptane afforded the desired product as a blue solid (6.5 mg, 58% yield 
1,4,15,18-Tetrakis(3,5-bis(trifluoromethyl)phenyl)-9-(N,N-bis(4'-hexylphenyl) amine)-23[24]-(methyl-4''-(7''-ethynylbenzo[c][1'',2'',5'']thiadiazol-4''-yl)benzoate) zinc(II) phthalocyanine (18)
To a stirred solution of 16 (0.0137 mmol, 5 mg) in dry THF (2 mL) at 0ºC, a solution of TBAF in THF (1 M, 0.055 mmol, 55 L) was added. The solution was brought to room temperature and left stirring until the starting material was consumed (30 minutes, TLC). The crude was then poured into water and extract several times with CH2Cl2 and dried with Na2SO4. The de-protected product 17, without further purification, was dissolved in freshly distilled and deoxygenated THF (3 mL) and Et3N (1 mL). Pd(PPh3)4 (5% mol, 0.46 mg # ), CuI (10% mol, 0.15 mg # ) and a mixture of 12/13 (0.008 mmol, 15 mg) were added. After stirring 18 h at 50ºC, the solvents were evaporated and the crude mixture was dissolved in CH2Cl2 and washed with water. The combined organic layers were dried over MgSO4 and concentrated in vacuum and the crude mixture was purified by column chromatography using heptane/THF (4:1) as eluent. The first fraction was identified as the deiodinated Pc 13 (1.9 mg) that was contaminating the starting material. The second fraction eluted contained the desired product 18. After washing with methanol/water (5:1), the product was isolated as a blue solid (9 mg, 64% yield (9) 18 (9 mg, 0.0044 mmol) was dissolved in THF (3 mL), MeOH (2 mL) and a solution of NaOH (20 % w/w in water, 0.8 mL) was added. The solution was heated at 40°C for 1 hour. The reaction mixture was diluted with CH2Cl2 (10 mL) washed with water (10 mL), HCl (1M, 12 mL), water (10 mL), the organics dried (Na2SO4) and evaporated. The product was purified by BioBeads column chromatography and triturated with heptane to afford a green solid (5 mg, 62%). 
Optical and Electrochemical methods
Steady-state absorption spectra were recorded with a Perkin-Elmer Lambda 35. 
DFT Calculations
DFT and TD-DFT calculations have been performed using the Gaussian 09 Revision B.01 package. 7 The ground state geometries have been optimized using the popular B3LYP
exchange-correlation functional 8 excited singlet states has been calculated for the Pcs. In all calculations the solvent effect has been taken into account using a Self-Consistent Reaction Field (SCRF) with the CPCM method as implemented in Gaussian09.
11 Table S1 . Vertical electronic transitions (singlet excited states) of 7 computed using wB97xD/6-31G(d)/CPCM(THF) Figure S4 . Experimental UV-vis spectra (continuous line) and theoretical electronics transitions (bars) of Pcs 7 (blue, 8M), 8 (red, 10M) and 9 (purple, 7M) in THF. The electronic transitions have been computed using TDDFT/wB97xD/6-31G*
Device preparation and photovoltaic characterization  Photoanode preparation
A transparent fluorine-doped tin oxide conducting glass (NSG10) was cleaned using ethanol and water followed by an ultrasonic cleaning in Deconnex TM solution for 30 min.
The electrodes were then washed with water and ethanol. To remove the organics, a further thermal treatment was done at 500 °C for 30 min. The clean FTO glass were treated twice with TiCl4 (40 mM, 30 min, 75 °C). Two different TiO2 pastes (transparent layer and scattering layer) were screen printed on to the TiCl4 pretreated electrode and followed a series sintering step as described elsewhere in the literature. 12 A 9 μm thickness for the transparent layer (20 nm particles with a pore diameter of 32 nm) and another 5 μm for the scattering layer (400 nm particles) were estimated. The photoanodes were further treated with TiCl4 following the steps described above.
 Device fabrication
The TiO2 electrodes were dried at 500°C for 30 min prior to the sensitization in the dye 
